Introduction
Cervical radiculopathy (CR) is one of the diseases that most affect the cervical spine, herniated disc and osteophytes are two of the injures that can cause CR. (1) Cervical herniated disc compresses the nerve root causing inflammation and radicular symptoms in the ipsilateral limb. (2, 3) Symptoms tend to follow the corresponding root dermatome. (4) The reported prevalence of CR is 3, 3 cases per 1000 people with peak incidence in the fourth and fifth decade of life (2, 1 cases per 1000 people). (5) In the diagnostics of CR, the gold standards are Magnetic Resonance Imaging (MRI) and electromyography exams (6) .
Due to the consequences that neural dysfunctions, caused by CR, can generate the patients, seeks to recover mechanical and nerve physiological function, restoring the length and the mobility, and the secondary dysfunctions in the musculoskeletal structures that receive their innervation. This aims are tangible with neural mobilization techniques, which are composed of passive movements applied to neural tissue (7, 8) .
In addition to neural mobilization, several techniques and methods have been used to treat patient with CR. Some aim to activate and strengthen the deep neck flexor muscles, in this case, muscles that act in spine stabilization. Other manipulation techniques are used to improve mobility in important players in the cervical spine biomechanics. covered with neural mobilization technique (11) . It was also performed the Klein test, which assesses if there is vertebral artery compression. If test is positive, the cervical manipulation is not indicated (12) .
Additionally, global mobility test was conducted to assess hypermobility and hypermobility areas, and results were taken into account to execute mobilization techniques and articular manipulation. In patients in a prone position was performed the palpation of all spinous process of spine. The sensitized metameres underwent to the Mitchel's test to investigate the correspondent osteopathic lesion (13) .
Once done the case investigation, the process of intervention with neural root mobilization technique began with lateral deviation in the level affected with frequency of three series of 60 mobilizations, with interpolated cervical traction oscillatory technique for 30 repetitions, and the cervical traction sustained for 1 minute. With the progression of the technique and improvement of symptoms, increased up the shoulder abduction with the nerve voltage parameters affected. After reaching 60 degrees of abduction, the distal neural mobilization technique was used for loss of complacency, this also often three sets of 60 repetitions (11) .
Intermittent cervical traction and global pompage were techniques used during treatment, as well stretching techniques and myofascial inhibition with trigger points of the upper trapezius, scapula lift, sternocleidomastoid, pectoralis minor, rhomboid, scalene, subscapularis, supraspinatus, infraspinatus and suboccipital. Techniques were used for muscle with spasm and the players that act as joint blockade found in the cervical, scapula, first rib and thoracic spine (13, 14, 15, 16) . Upon existing osteopathic lesion was performed the correction manipulative technique Extension/ Rotation/ Inclination (ERI), Flexion/Rotation/Inclination (FRI), Bilateral Extension and Lateral Flexion always starting by correcting the Occipito hinges, Atlas, Axis or cervicothoracic, and then correcting the others segments, cervical or thoracic (13, 15) .
After the fourth session, segmental stabilization exercises took place. The first exercise was the activation of the deep neck flexor muscles on the ball with the flexion of upper cervical spine or cervical rectification. All others exercises were performed with the activation deep neck flexor muscle keeping the upper cervical spine (4, 9, 17, 18) . After 12 weeks of treatment, the patients were submitted to another evaluation, identical to the one held before and those results were tabulated and compared to baseline.
Few studies have already conducted a multimodal treatment as strategy, relating these different approaches previously mentioned to enhance therapeutic outcomes in individuals with CR (4, 9) .
Due to the complexity of treatment of patients with CR, to the different methods and techniques used for treatment, and to the discordant results in the literature, this study evaluated the effects of multimodal treatment associating manual therapy techniques and cervical segmental stabilization in patients diagnosed with CR.
Materials e methods
This study is a series of cases from a single center. The sample consisted of 11 patients with CR, between 21 and 59 years old and average of 41.8 years, standard deviation (SD 2,8), 3 female and 8 male who were selected from the pre-established criteria. Inclusion criteria: medical diagnosis of CR, age between 18 and 65 years and Visual Analogue Scale (VAS) score greater than 3. Exclusion criteria: previous surgery in cervical or thoracic spine, physiotherapy treatment in the last three months and neuromuscular and/or rheumatic diseases.
Patients selected by inclusion criteria initiated the evaluation process with a physiotherapist who took note the clinical history, complaints and characteristics of the symptoms. They have also answered a functional questionnaire "Functional Development of the Neck Pain and Disability Scale" (NPDS) (10) . This questionnaire evaluates and quantifies the pain and disability during functional activities of patients suffering from neck pain.
Starting the physical examination, the goniometry in shoulder abduction ipsilateral was performed, in which the patients standing performed the shoulder abduction until the onset of symptoms, when the angle value was measured.
To check if there was a nerve root compression or sensitization, it was performed the active test for shoulder abduction, in which the patient is erect position and perform shoulder abduction with cervical neutral position and then repeating in lateral-flexion ipsilateral and contralateral. In supine position the following tests were performed: upper limb tension test (ULTT) 1 the median nerve, ULTT 2 to the radial nerve and ULTT 3 to ulnar nerve. Positive tests were recorded and the corresponding nerves were later
Results
The sample consisted of 11 patients; all fit in inclusion criteria and performed 12 weeks of treatment without drop-offs. Ten out of eleven patients (91%) had compressive stenosis in C5 -C6 level, five patients (46%) had stenosis in C6 -C7 level and only two patients (19%) had radicular stenosis in C4 -C5, and six patients presented more than one affected level. The most affected nerve was the radial nerve (91%), followed by median (63%) and ulnar nerve (9%).
After 12 weeks of treatment, ten out of eleven patients (91%) had significant improvement in pain measured by VAS. Only patient #5 didn't reach significant improvement, maintaining the same symptoms reported in the baseline (Figure 2 ). This patient was forwarded again to the medical service and weeks later was submitted to anterior cervical discectomy At baseline, before treatment, the study group reported an average score of 7 pain in VAS pain questionnaire and after treatment for 12 weeks, the average value diminished to 1,2 ( Figure 2 ). This result was statistically significant (p < 0.001).
It was recorded the goniometry result for shoulder abduction ipsilateral to symptoms. The average value at baseline was 9.2° and after treatment was 137° ( Figure  3) . The difference is statistically significant (p < 0.001). Only patient #5 had no significant gain in this test. Figure 4 shows the improvement of functional outcomes by NPDS. There was a reduction of approximately about 65% in this outcome from the beginning to end of treatment, from an average 36 to 12 points in the scale. The difference is statistically significant (p < 0.001). 
Discussion
This study evaluated a multimodal treatment schedule for the treatment of cervical radiculopathy. The techniques used were of neural mobilization, intermittent cervical traction, pompages, stretching, myofascial inhibition techniques, manipulative technique of correction and cervical segment stabilization exercises.
Although cannot suggest cause and effect from case series, our results indicated that after 12 weeks the group submitted the multimodal treatment showed a significant decrease of pain. One patient didn't improved and was directed to a surgical procedure. Furthermore, the same treated (4) showed that 75% of the subjects responded well to treatment with a reduction in pain (VAS) and functional improvement (NPDS) through the use of strengthening the deep neck musculature, intermittent cervical traction and thoracic spine manipulation.
group improved functional, i.e. significant decrease of functional disability. This shows that the treatment methods used can benefit most patients with cervical radiculopathy. Yoshinari e Bonfá (19) showed that most cases of cervical radicular compression occur in the C5, C6 and C7 levels, therefore justifies the greater involvement of radial and median nerves, data that corroborates with this study.
Moeti and Marchetti (20) reported complete resolution of patients' pain in eight of 15 cases (53%) with cervical radiculopathy treated with intermittent cervical traction, cervical segmental stabilization with high neck flexion, strengthening exercises of the Norlander et al. (21) theorized that the disturbances of the upper levels of the thoracic spine can cause biomechanical changes in cervical spine and indicated that the loss of upper thoracic mobility significantly increased the risk of cervical and shoulder pain. The thoracic manipulation can be an effective technique for reduction pain in cervical, but still lack quality evidence (21, 22, 23) .
Intermittent cervical traction has been widely used as an efficient tool for intervention in the treatment of CR. (4, 6, 24, 25, 26) Pereira (27) conducted a study with cervical manipulation and neural mobilization in patients with cervicobrachialgia and noted 50% improvement in pain assessed by VAS.
In this study, it was observed a significant increase in range of motion of symptomatic upper limb after application of multimodal treatment. Przywara e Rezende (28) noted the significant effect on the motion amplitude both the cervical spine and symptomatic upper limb after neural mobilization of the median and radial nerves. Marinzeck (7) justified the pain reduction, reporting that neural mobilization seeks to restore the movement and the elasticity to the nervous system, which promotes the return their normal functions. Therefore, the technique assumed that if there is a mechanical/ physiological commitment of the nervous system (movement, elasticity, conduction, axoplasmic flow) may result in other disorders in the nervous system itself or in musculoskeletal structures that receive innervation. According Butler, (11) through the neural mobilization is possible to ensure the proper functioning of nervous system, because this technique leads to maintain of axonal transport, which is dependent on uninterrupted blood flow.
Several studies observed inhibition and weakness of deep neck muscles in patients with cervical pain (17, 29, 30) . The inhibition of the deep neck muscles causes a mechanical disturbance in cervical spine and overloads the intervertebral discs, which eventually can cause a CR. So the main objective of strengthening the deep neck musculature, especially the deep neck flexors, is to restore the normal cervical mechanical and reduce the overloads the intervertebral discs (31) .
Petersen (32) showed that patients instructed to strengthen the deep neck flexor and scapular muscles showed improvement of pain and disability.
According to Murphy, (33) the deep cervical flexor muscles are essentially the Longus Coli and Longus Capitus muscles. They play a key role in the cervical spine conditions. The orientation of their fibers suggests specifics roles, including lateral flexion and cervical spine flexion. Additionally, they appear to play the role of local stabilizer, allowing proper mechanics and promoting the cervical curve rectification or upper cervical flexion, which acts opening the facets and allows the action cervical muscles, scapula and thoracic spine without compromising facets and intervertebral discs.
Conclusion
The treatment method used in this study was efficient to decrease the pain and functional disability in a series of cases diagnosed with cervical radiculopathy. Although it cannot suggest cause and effect, this study provides the initial basis of the hypothesis that this multimodal treatment may have a scientific merit. Future clinical trials should be performed to evaluate comparatively the efficiency of other methods and the technique used in this study for the treatment of patients with cervical radiculopathy.
